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Rapid growth of caves and speleothems: part
1—the excavation of the cave

Michael J. Oard

Caves and their decorations, speleothems, are commonly thought to have formed slowly over millions of years. However,
secular scientists struggle to explain how caves could have been excavated by the weak carbonic acid formed in surface
soil. Moreover, speleothems are dated too young to fit within their paradigm, and drip locations cannot remain in one place
long enough to build any huge speleothems. However, recent research suggests that caves can be excavated rapidly
by sulfuric acid dissolution. This is consistent with caves being carved from the widespread occurrence of sulfuric acid
from plant and animal decay, and by continental uplift during the Recessive Stage of the Flood.

Caves are beautiful but eerie. They display almost an
infinite variety of forms, called speleothems, including
stalactites (figure 1) and stalagmites (figure 2). Sometimes
stalactites and stalagmites join to form a column (figure 3),
which can be massive and display fanciful shapes. Spe-
leothems also include flowstones, sheets of carbonate
deposits formed along the walls or floors of caves (figure 4).

In three consecutive papers we will examine differing
aspects of caves. First, we will show how the Genesis Flood
provides a better framework for explaining how caves were
first excavated (part 1). Then we will delve into the growth
rate variables of caves and speleothems (part 2).! Finally
(part 3),> we will show that indeed speleothems can form
rapidly under the unique conditions that prevailed during
the Ice Age.

Caves believed to take millions of years to form

Uniformitarian scientists point to numerous geological
processes that are assumed to change so slowly that it would
take tens of thousands to millions of years of geological time
to create geological features. Caves are one such geological
feature. If we assume the present is the key to the past, caves
appear to require hundreds of thousands to millions of years
to form because most speleothems grow very slowly today.
For instance, cave experts Carol Hill and Paolo Forti often
hear cavers and cave visitors alike declare: “A large stalactite
or stalagmite takes millions of years to form.”* Moreover,
anti-creationist geologist Arthur Strahler challenged creation
scientists on the origin of caves:

“If it can be shown that either the excavation of
caverns or their subsequent filling must require a
vastly longer time to accomplish than the post-Flood
limit, literal acceptance of the Genesis chronology is
untenable. We turn first to rates of removal of limestone

by the process of carbonic-acid reaction.”*

This quote illustrates that Strahler believes that carbonic
acid dissolves carbonate to form the cave opening. However,
this is an outdated idea that is based on strict uniformitarianism,
since carbonic acid is the only acid that forms in significant
quantities in groundwater today. Carbonic acid must therefore
seep down from the soil through carbonate and other rocks to
reach the area where the acidic water is said to dissolve them.

Surprisingly, modern textbooks still teach that caves form
by carbonic acid dissolution® despite the research by Hill and
Forti that these beliefs are untrue, and that caves take “more
likely, only tens to hundreds of thousands of years”.

Contrary uniformitarian aspects of caves

Caves have simply been assumed to have formed by
carbonic acid dissolution because that is what is observed
today. However, some scientists admit that no mechanism for
cave excavation by carbonic acid is known: “Ground water
forms caves, but exactly how is not known.”” In fact, a close
examination into the details of cave formation reveals that
several aspects of caves actually contradict a uniformitarian
explanation.

Problem of how caves excavated by carbonic acid

Carbonic acid is commonly formed in the soil and as
it seeps through cracks in the carbonate, it quickly reacts
with the carbonate, dissolving it and neutralizing the acid.
Thus, the percolating water loses most of its ability to
dissolve increasing amounts of carbonate that it encounters.
This occurs within about 10 m of the surface.® Some say
within one metre.’ If so, though, how could percolating
carbonic acid continue to seep downward, sometimes over
1,000 m, and remain acidic enough to dissolve even wide
cave passageways? This conundrum is why researchers
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believe cave development is confined
to shallow depths: “The classic model
for karst development (speleogenesis)
is carbonic acid dissolution of
carbonate rocks, usually at shallow
depths rarely below the water table.”!°

Karst'"' is mainly rough limestone
country with underground drainage
(figure 5). However, many caves in
karst landscapes were formed quite
deep—well away from the carbonic
acid near the surface, especially
considering the large amount of
Cenozoic surface erosion (see below
for the caves in the Guadalupe Moun-
tains, New Mexico, USA). Uniform-
itarian scientists say that since such
caves exist, the acidic water must have
penetrated quite deep. As a result,
several ad hoc mechanisms have been
devised in an attempt to account for
this paradox in their speleogenesis
models.’ For instance, some have
proposed that when two calcium-
saturated solutions mix, the mixture
can become unsaturated and dissolve
more of the wall of a crack.'> However,
Dreybrodt subsequently admitted
that such mixtures become quickly
saturated.” Such a mechanism does
not seem too significant. Deep time is
commonly added with the implications
that cracks will widen given enough
time. However, the time for cracks
to widen so that turbulent flow can
be initiated may be too long to solve
the paradox. Caves require faults and
joints, but these are known to fill with
minerals and become impermeable
to water.'"* Moreover, uniformitarian
‘thinking’ needs a deep valley to make
the groundwater move toward the
potential cave. Without the deep valley,
the water does not move at all or moves
too slowly to be effective.!

Speleothems too young

Show caves, those which the public
is allowed to access, commonly display
stalagmite growth rates of 0.1 to
3 mm/yr,® which are typical for the
present day. At this slow current rate
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Figure 1. Stalactites from Luray Caverns, Virginia, USA, with their reflection in a pool

Figure 2. Stalagmites in foreground with stalactites and columns in the background from Luray
Caverns, Virginia, USA

Figure 3. Wide column from Luray Caverns, Virginia, USA
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a 2-m-high stalagmite would take 700 to 20,000 years to
form. These rates are still much faster than the results of
radiometric dating commonly indicate, which is why Hill and
Forti now believe extremely few speleothems are millions
of years old, but are instead tens to hundreds of thousands
of years old.® Under the conditions described in Scripture, a
global Flood and the following Ice Age would have caused
speleothems to grow much faster than the ages derived from
the dating methods. Cave geologist, Dr Emil Silvestru, drives
home the conclusion:
“Now, let’s consider one of the tallest stalagmites
in the world, in the cave Armand (France)—shown
above. At 3 mm per year it would have reached its
present 38 m in 12,700 years. Clearly, this contradicts
the ages of hundreds of thousands of years obtained
from radiometric dating! But, on the surface, it would
appear to be too old for the Flood.
.. However, as I looked closely at
this stalagmite, I realized that its
growth must have been even faster
in the past, because the water falls
over 90 m (300 ft) from the roof to
the tip of the stalagmite. This drop,
plus the powerful splash at the end,
would make it lose CO, faster.
Furthermore, the climate in the
area used to be much wetter about a
millennium ago, which would have
accelerated growth even more. ...
Returning to our generic example:
if a 2 m stalagmite were 200,000
years old, its annual growth rate
must have averaged 0.01 mm per

year. This is ten times slower than the slowest measured

today! Long-agers try to explain this by saying that the

growth occasionally stopped completely, perhaps for

10,000 years at a time. And after 10,000 years, they

assume that nothing changed—the water drops start

arriving again at exactly the same point, with millimetre
precision, to fall on the tip of the stalagmite!” !¢
The explanation of a starting and stopping of the drip
rate Silvestru notes is very likely a rescuing device with little
to no evidence. So, secular scientists have a time problem:
their dating methods make the speleothems much too old for
today’s growth rates.

Other uniformitarian scientists have also come to realize
that caves are not that old. Some claim they are less than
5 Ma old, formed in Pliocene to Pleistocene time.'” Carlsbad
Cavern (figure 6) is considered to be about 4 Ma old,"®

Figure 4. Flowstone (left) from Luray Caverns, Virginia, USA
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Figure 5. Physiographic and hydrologic features typical of a well-developed karst terrane (USGS)
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Figure 6. Entrance to Carlsbad Cavern, New Mexico, USA

although the limestone itself is said to be about 250 Ma old.
Why not consider the possibility that the caves formed before
the Pliocene? After all, the landscape is usually believed to
have been around much longer than the Pliocene.

Researchers use uranium series dating for most
speleothems, especially if they are confident they are beyond
the range of carbon-14 dating (c. 50,000 years). A few other
dating methods are also applied, especially beyond 500,000
years, the maximum range for the uranium series method.
Regardless, very few claim any speleothem is older than
500,000 years. Secular scientists claim that we need to take
into consideration speleothem ‘erosion’. In other words,
speleothems break off and stop growth, possibly by a cave
flood that shears off their base. They use this to explain why
they give such a young age.

Drip locations do not remain stationary for long periods

There is a problem inherent with stalactites as young as
hundreds of thousands of years old. Their age would imply
that the water path through the vegetation and soil above the
cave, down through the soil, and through the carbonate™'® did
not change in all that time. But the soil and vegetation above
a cave changes on a regular basis. Moreover, the water path
above the caves constantly changes, with variable drip rates
at all sites.? It is rare for a speleothem to have a steady drip
year after year. And in an ever-changing climate and soil
environment, each stalagmite responds differently.?' The drip
point for a particular stalagmite should be constantly shifting
to new locations, as observed today. Silvestru elegantly states
the problem:

“Evolutionists claim speleothems formed over
hundreds of thousands of years. But in my own
evolutionary days, I had never considered an important

consequence of such an age: the
tiny water droplet, which built
that stalagmite, had to keep
arriving at precisely the same
spot on the floor of the cave for
100,000 years! ... Well, I knew—
and all karstologists know—
that the surface of limestone
terrains above caves changes
dramatically in short periods
of time. And any change at the
surface also changes the location
of the water droplets inside the
cave. However, the stalagmites
do not indicate any changes. So,
the conclusion is simple: they
cannot be that old. And that fact
indicates the old-age belief is
fallacious.”?

The Flood origin of the cave openings

Before spectacular speleothems are formed, we need a
cave. Caves are almost entirely formed in carbonates, but
there are a few formed in ‘evaporites’ and even in sandstone.
An evaporite is a chemical sedimentary rock believed to have
formed from evaporation, such as salt or gypsum.?

Caves first, speleothems second

It appears that cave openings formed first. When the
dissolution of the cave stopped, the process was reversed and
carbonates (speleothems) were deposited inside the caves.?
If both dissolution and deposition occurred at the same time,
there should be a chaotic mixture of features that record
ongoing periods of dissolution and deposition. These do not
exist. Uniformitarian scientists have great difficulty figuring
out how carbonic acid formed near the surface, percolated
down, and still maintained enough acidity to dissolve cave
openings along joints, faults, and weak bedding planes. They
say creationists have a worse problem—time. But whilst
the biblical timescale allows only a little more than 6,000
years® the Flood and Ice Age provided unique conditions
that would facilitate rapid cave formation. Cave openings
would have formed rapidly during the Flood and a little
afterwards, and the speleothems formed during the rapid,
post-Flood Ice Age.?*?’

Caves excavated by sulfuric acid

A recent discovery made by uniformitarian scientists
provides a more viable process for cave formation than
carbonic acid. It was first hypothesized in the 1970s that
caves could be excavated by sulfuric acid, possibly aided
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by microbes.?® Then, based on certain
o cave minerals such as elemental

Massive GypSUl—n sulfur, gypsum, halloysite, and alunite,
ity s . i sulfuric acid speleogenesis was
recognized in other areas of the world,
especially Carlsbad Caverns and other
caves of the Guadalupe Mountains of
south-east New Mexico.!#2>30-32 These
are called hypogene caves as opposed
to those supposedly formed by carbonic
acid, which are called epigene caves.
The Guadalupe Mountains caves were
formed in what has been considered
a classical ancient reef, the ‘Capitan
Reef”, which supposedly formed during
the ‘Permian’ over 250 Ma. However,
some geologists consider it unlikely to
be a true reef: “The massive block is
usually called a ‘reef’, but it shows few
characteristics of a true reef.”

Gypsum is a product of sulfuric
acid dissolution of carbonate. It is
abundant in Carlsbad Caverns, where
it can be over 4 m (13 ft) thick on the
floor of the Big Room (figures 7a and
7b). It is believed H,S from nearby
oil deposits to the south-east formed
the sulfuric acid that dissolved the
limestone at Carlsbad Caverns and
nearby caves. This is uncertain, since
it is not observed occurring today.
All researchers know is that the 6**S
value of the gypsum indicates that the
sulfur products are biogenic. Alunite
apparently can be dated by the “Ar/*Ar
dating technique, which provided the
incentive for geologists to investigate
the above reaction products.'®

In light of this direct evidence
for sulfuric acid dissolution, it was
once claimed that 10% of caves
worldwide were formed by sulfuric
acid dissolution.** The other 90% of
caves were explained by the dissolution
by carbonic acid.’* However, cave
scientists are discovering more and
more caves were excavated by sulfuric
acid. In the preface of a 2017 book
on the topic of hypogenic caves, the
editors state:

Figure 7. A) Sign in front of a massive gypsum deposit, Carlsbad Cavern, New Mexico, USA; “More attention to hypogene
B) Massive gypsum, Carlsbad Cavern, New Mexico, USA. karst since 1990, and particularly
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the dramatic burst of studies in this field during the
last decade, has changed our notion of hypogene karst
from a curiosity to one of the fundamental categories
of karst, at least of compatible importance with more
familiar epigene karst. ... Hence, the potential for the
development of hypogene karst is immense, not only in
the continental domain but also in the oceanic domain.
... Moreover, even in Europe and North America,
many areas have been recognized only recently to
host hypogene karst, and its study is still ongoing.
This means that next editions or volumes under this
title will be needed.”*

The editors believe that the hypogene caves were formed
by ascending hydrothermal water and that caves can form up
to 2 km deep. The book is over 700 pages long and describes
a large number of hypogenic caves all over the world. There
are now so many hypogene caves that cave expert Klimchouk
states that “this phenomenon can be globally even more
widespread than epigene karst [emphasis added].”* Twenty-
five percent of hypogene caves are found in Italy.’ This means
that it is likely that more than 50% of caves are hypogenic.
It could be 100% of caves are hypogenic, especially since it
is difficult to tell epigenic from hypogenic caves.*® They also
believe that hypogene caves are mostly relic, not forming
today, and that they formed deep down and were brought to
the surface by uplift and erosion.*

Rapid sulfuric acid dissolution during Flood uplift

This new information opens up the distinct possibility
that many cave openings were excavated rapidly during
the Flood by sulfuric acid. However, there could be other
powerful acids also available in hydrothermal water,* that
could excavate cave openings rapidly. Sulfuric acid formed
from the oxidation of hydrogen sulfide (H,S) in water would
have dissolved the cave opening in a short time.”>*' The H,S
would come from decaying organic matter (as also indicated
by the biological signature of §**S) which would be highly
concentrated in the sediments after the Flood due to the burial
and pulverization of the rich pre-Flood biosphere.** The acids
need not ascend as believed for the Guadalupe Mountains
caves, but likely descended during Flood uplift of the area.
Evidence for high-speed flow of acidic water is shown by
the large amounts of gravel, cobbles, and boulders, not of
carbonate, that are found in many caves.* The caves used
to be underground rivers. Once an opening is fairly wide,
turbulent flow would occur. This would excavate carbonates
many times faster than in laminar flow* because the retarding
kinetic effects due to a boundary layer are mostly erased in
turbulent flow."! The cave openings would then be rapidly
enlarged by dissolution. The purity of gypsum in Carlsbad
Cavern is one indication of rapid excavation and deposition.?’

Sulfuric acidic excavation of cave openings is likely best
placed within the middle and late Flood, and possibly a
little afterwards (figure 8). First, thick, extensive carbonates
were laid down and solidified during the Inundatory Stage
of the Flood (figures 8a and 8b).* Since carbonates have
their own cement (calcite), they would likely have solidified
rapidly. Second, during the Recessional Stage there was
widespread uplift, which was also a massive erosional event
on the surface of the continents (figures 8c and 8d).*¢
The carbonates would have easily cracked, forming joints
and faults, since uplift causes expansion and differential
movement of rock. This cracking would have extended deep
within the carbonates.

Since the sediments and sedimentary rocks freshly laid
down in the Flood would have been fluid-rich and likely hot,
the chemical-rich water from the Flood would have raced
through the joints, faults, and weaknesses in the bedding
planes, rapidly dissolving the limestone and creating caves
(figure 8c). Numerous caves form rectangular mazes guided
by joint and fault patterns and bedding plane weaknesses,
reflecting this pattern expected from the Flood and its
immediate aftermath.*’

The Guadalupe Mountains, a dissected planation surface,
show evidence of such a timing.*® J. Harlen Bretz, of Lake
Missoula flood fame,*>** has shown that the caves were
excavated before the area was planed. Valleys and canyons
cut through caves, and some caves are in relatively narrow
ridges and could not form from any soil at the top of the
ridge.>! The caves also do not conform to the topography.>?
This strongly suggests that the caves were excavated near
the beginning of uplift, possibly in the Zenthitic Phase in
Walker’s biblical geological model.** Excavation was so
rapid that the caves were already formed before the end of
the planing event of the Abative Phase.*>*

Even if the dissolution products of sulfuric acid are not
found in some caves, they could quite easily have been
washed out during Flood drainage. It makes sense that
gypsum and other products of sulfuric acid reactions would
wash out of the cave, since the Flood water draining through
the cave networks would be much more substantial than the
water draining out at present. It is also possible that present
processes have obscured or covered up the evidence for
sulfuric acid speleogenesis.** Moreover, the sheer dominance
of the carbonic acid paradigm in cave research contributes
to the slow acceptance of a more widespread hypogenetic
origin for caves.* Silvestru states in regard to the Jenolan
Caves in Australia:

“Though recently hailed as the world’s oldest

(340 Ma) open cave system, the Jenolan Caves

system can be explained as the result of hydrothermal

karsting during the final stages of the Noahic Flood,
subsequently reshaped and disorganized by meteoric
speleogenesis and surface erosion.” >
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Figure 8. Schematic of the deposition of carbonates during the Flood (A and B) followed by the Recessional Stage uplift and cracking of the carbonate
(C), forming caves by rapid sulfuric acid dissolution (C and D) (by Melanie Richard).
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